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CC Docket No. 92-166Amendment of the Commission's Rules to
Establish Rules and Policies Pertaining to a
Mobile-Satellite Servil;e in the 1610-1626.5/
2483.5-2500 MHz Frequency Bands

In the Matter of

To: The Commission

SUPPLEMENT TO PETITION
FOR FURTHER RECONSIDERAnON

TRW Inc, ("TRW"), by its attorneys, hereby supplements its Petition for

Further Reconsideration, filed April 11, 1996 ("Petition"), and its Reply, filed May 30,

1996, in the above-captioned proceeding. This supplement provides critical information

about events that have occurred in recent weeks that are directly relevant to the subject of

TRW's Petition for Fwther Reconsideration, and brings the record of this proceeding up to

date with respect to the current status of negotiations concerning the future operation of the

Russian Global Navigation Satellite System ("GLONASS"). It is axiomatic that the extent

to which the operatiom of GLONASS - both in the band 1610-1626.5 MHz in the near

term, and in proximate bands upon reconfiguration and potential incorporation into the
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Global Navigation Satellite System ("GNSS") - will have a direct impact on TRW's use of

spectrum in the 1610 to 1626.5 MHz frequency bands to provide Mobile-Satellite Service

("MSS").

TRW's Petition urged the Commission to maintain the interim spectrum

sharing plan for MSS systems operating in the frequency bands at 1610 to 1626.5 MHz

("MSS Above 1 GHz Service"), which the Commission had adopted in November 1994,

until uncertainties over the potential near term impact of GLONASS operations on this MSS

spectrum were resolved, and a defInitive timetable was adopted to limit GLONASS to

frequencies that would not impinge upon MSS operations in the band 1610-1626.5 MHz.

TRW's Petition responded to the Commission's decision on reconsideration to remove the

interim plan without pointing to any change in the circumstances that led to the initial

imposition of the plan.

As demonstrated herein, the need for the interim band sharing plan has

become even more acute in recent weeks. The plans for GLONASS currently being

advanced by the Russi~m Federation contemplate more severe and longer lasting restrictions

on MSS use of this spectrum than even those originally envisioned when the Commission

adopted the interim plan. Resolution of this issue does not appear imminent, and it is likely

that any negotiated accommodation will require restrictions on MSS use of the 1610-1626.5

MHz spectrum during the period prior to the year 2005. For these reasons, the Commission

should reinstate the interim band sharing plan for the MSS Above 1 GHz Service.
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BACKGROUND

In its initial Report & Order in CC Docket 92-166, the Commission concluded

that it was necessary to adopt an interim spectrum sharing plan for MSS in the 1610-

1626.5 MHz band because of uncertainties concerning spectrum use by the GLONASS

system and its impact upon the MSS Above 1 GHz Service. The Commission recognized

that use ofGLONASS in conjunction with the U.S. Global Positioning System ("GPS") to

provide aircraft precision approach and terminal communications could preclude co-

frequency operation of non-geostationary MSS transmitters due to the strong potential for

interference with GLONASS mobile receiversY The Commission further concluded that,

although the exact spectrum requirements for GLONASS were undetermined, in the event

that GLONASS did not move to bands below 1606 MHz before the ftrst MSS satellites were

launched, there would be a clear need for a transitional spectrum use plan for MSS until

there was no further possibility of conflict with GLONASS.~

In an effort to prevent the burden of GLONASS constraints on this spectrum

from falling more heavily upon the MSS systems operating in the lower portion of the 1610-

1626.5 MHz band, the Commission adopted its interim band sharing plan as a means of

See Amendment of the Commission's Rules to Establish Rules and Policies Pertaining to a
Mobile Satellite Service in the 1610-1626.5/2483.5-2500 MHz Frequency Bands, 9 FCC
Rcd 5936, 5956 (~ 49) (1994) ("Big LEO R&O").

See Big LEO R&O, 9 FCC Rcd at 5957 (~ 49).
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equitably apportioning the short-tenn encumbrance on the spectrum among the system

operators.J./ Despite the uncertainties relating to the need for this plan, the Commission

expressed optimism "that these measures will not be necessary or, if they are, that the effect

on the MSS industry will not be significant given their short tenn nature and the anticipated

incremental implementation of the Big LEO service."l1

In its Memorandum Opinion & Order on reconsideration, the Commission

diametrically changed its course. Although there had been no change in the underlying

circumstances relating to GLONASS that initially prompted it to adopt the interim plan, the

Commission decided to abandon its original approach "given the substantial uncertainty as

to whether protection of GLONASS will ever be necessary in any configuration other than

its final configuration at frequencies below 1606 MHz .. ."21 This determination was based,

in significant part, upon contentions by LQL and Motorola that an interim plan should only

be adopted after protection criteria are developed for GLONASS receivers by the

responsible advisOl)' committee to the Federal Aviation Administration ("FAA").§! The

Commission reasoned that the interim sharing plan was not then necessary to protect

See id. at 5959 (~ 53).

.4/

See Amendment of the Commission's Rules to Establish Rules and Policies Pertaining to a
Mobile Satellite Service in the 1610-1626.5/2483.5-2500 MHz Frequency Band, 11 FCC
Rcd 12861, 12865 (~ 14) (1996) ("Big LEO Recon. Order").

See Big LEO Recan. Order, 11 FCC Rcd at 12865 (~ 13).
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GLONASS operations in the United States because GLONASS had not been incorporated

into or accepted as part of the overall Global Navigation Satellite System ("GNSS"), either

domestically or by the International Civil Aviation Organization ("ICAO").

TRW sought reconsideration of this decision because the Commission offered

no justification for its policy reversal - absolutely nothing had changed to indicate a more

promising outlook for resolution of the GLONASS sharing issues that initially prompted the

Commission to adopt i5, interim sharing plan in November 1994. As TRW then noted, "[a]ll

of the uncertainties not,~d by the Commission in the Big LEO R&O as to when, if ever, the

transition in GLONASS operations would occur remain, and the out-of-band emission

restrictions to be impm,ed are no closer to being resolved than they were 18 months ago."]/

In the int~rvening year since TRW sought reconsideration, and especially in

the last few weeks, the uncertainties cited by TRW have deepened. It has become

increasingly clear that the Commission's desire for a resolution of these issues without the

need for a provisional :;pectrum sharing plan has been thwarted. As detailed further below,

the asserted operational limitations necessary to protect GLONASS have actually become

more onerous than tho:;e initially assumed by the Commission~ and there now appears to be

little likelihood that MSS systems can meaningfully begin operation without the

implementation of the Commission's interim band plan.

7J Petition ofTR\V Inc. for Further Reconsideration, CC Docket No. 92-166, at 5-6 (filed
April 11, 1996).
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RECENT DEVELOPMENTS

Since the Commission's implicit conclusion that the GLONASS system was

likely to be reconfigured for use of frequencies exclusively below 1606 MHz before MSS

mobile earth stations ("\1ESs") begin operating in the 1610-1626.5 MHz frequency band,

discussions have continued within various bodies looking toward an agreement on the MES

operating characteristics sufficient to protect GLONASS operations, as well as the timetable

for the movement ofGLONASS below the 1610-1626.5 MHz band. While the United

States and the Russian Federation are attempting to coordinate the functioning of these two

uses under the auspices of the International Telecommunication Union ("ITU"), separate

groups within both the U.S. and ICAO are also considering the appropriate standard for out

of-band emissions limiltations on MSS MES terminals.

Based on the most recent communiques among the U.S. State Department, the

Russian Ministry of Posts and Telecommunications ("Russian MPT") and the FCC, the

protection requirements for GLONASS being requested by the Russians are substantially

more stringent than onGe anticipated, while at the same time, the current proposals to move

the GLONASS service outside the MSS bands contemplate a timetable that is inconsistent

with the hopeful aspirations expressed by the Commission in the Big LEO Recon. Order.

Specifically, in its most recent correspondence to the FCC's International Notifications

90244/032697/06:16
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Branch, the Russian MPT has proposed the following dates for GLONASS operations above

1610 MHz:

Present - January 1, 1999

January 1, 1999 - January 1, 2005

After January 1, 2005

Up to 1620.61 MHz

Up to 1614.4225 MHz

Up to 1610.485 MHz

See Attachment 1 hereto, Letter from V. Ivanov, First Deputy Director, General State

Supervisoty Department for Communications in the Russian Federation, Ministty of Posts

and Telecommunications, to Notifications Branch, FCC, dated January 28, 1997. Indeed, in

more recent documents submitted to the ITU, the Russian administration has suggested even

more extensive GLONASS spectrum demands ranging up to 1623 MHz for the period

ending January 1, 1999 and up to 1615 MHz until the year 2008. See Attachment 2 hereto,

Document SG8D/SRG/5 (and Corr. 1), "Protection of Receivers in the Radionavigation

Satellite Service Systems From Interference Produced By Earth Stations In Mobile-Satellite

Service Systems," dated March 4-6, 1997. This same paper proposes GLONASS operation

extending up to 1610 ~v1Hz even after 2008.

Moreover, regardless of the appropriate transition periods to lower

frequencies, the Russian MPT suggests that it is necessary during each of these periods (and

beyond) to limit out-or-band emissions from MSS mobile earth stations to -70 dBW/1 MHz

in the bands where GLONASS continues to operate. This emissions parameter is

90244/032697/06:16
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substantially more restrictive than the level believed sufficient by U.S. MSS systems, and

could significantly impt~de the development of MSS, if adopted.

At the same time that coordination discussions have been taking place through

the ITU, U.S. and intenlational aviation bodies have been engaged in evaluation of the

GLONASS system for mclusion in the overall GNSS system. In these proceedings, the U.S.

aviation community ha:; strongly supported protections that, while less audacious than the

Russian proposals, would nonetheless limit MSS band use for an extended transition period.

For example, a recent draft paper circulated by these interests within ICAO suggests that

GLONASS should operate up to approximately 1609 MHz through the year 2005 with an

additional guardband above the 1610 band edge.~

TRW believes that a tolerable compromise between the views of the aviation

community and the licensed MSS systems can ultimately be reached. In view of the

expansive GLONASS requirements being asserted by the Russians, however, the view

advanced in the ICAO documents may be the most likely scenario for near-term

implementation ofMSS. Yet even under this plan, there is no question that a transitional

Recently, the circumstances regarding interservice sharing in this portion of the L-Band
have been further complicated by Motorola's decision to seek FCC approval to provide
aeronautical mobile-satellite (route) service ("AMS(R)S") using its Iridium MSS system.
See Application ofMotorola Satellite Communications, Inc., File No. 18-SAT-ML-87
(filed December 4, 1996). This proposal raises additional interference and spectrum issues
that must be ccnsidered along with the GLONASSIMSS sharing situation.
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spectrum sharing approach along the lines of the original interim band plan will be necessaty.

The Commission's decision to rescind its initial adoption of the interim plan

was premised on the belief that GLONASS was quite likely to move entirely to frequencies

below 1606 MHz prior to MSS implementation. Because recent events have made prospects

for realizing this hopeful scenario slimmer than ever before, the interim plan is more

necessaty now than when it was initially conceived and approved by the Commission.

Accordingly, the Commission should reinstitute its interim band sharing plan for the 1610 to

1626.5 MHz band at this time.

CONCLUSION

Based on the foregoing facts, as well as the arguments made previously in

TRW's Petition for Further Reconsideration, there is no doubt that the original interim band

plan remains a necessary aspect of the Commission's plan for implementation ofMSS

90244/032697/06:16
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Above 1 GHz Service, and should therefore be reinstated expeditiously to ensure that this

new service can be initiated in an orderly and equitable manner.

Respectfully submitted,

TRW Inc.

By: iJ -P~
Norman P. Leventhal
Stephen D. Baruch
David S. Keir

Leventhal, Senter & Lerman
2000 K Street, N.W.
Suite 600
Washington, D.C. 20006
(202) 429-8970

March 27, 1997
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GL1lfElWJ STATE SlTPEllVISOIY DEPARTMENt
FOR CO~WuNICAnONS IN THE R.USSIAN FEDERATION

MimSU'y o(Poats w! Telaco=municaticns·
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Rctettp£l;

. .
Com])!etton of coordination betwl:en OLONASS..M ana H!BL.!O-L -2,
~41 .~i networks and between OLONASS-M and rame astronomy service
St8tio::a

1. Siummary Record cf tbt coordination mutins bltWe=n the
Adm~ni!tra.%icns orthc USA aJ\d Russia, Washiniton .c.Co, Septamber 26-
30, U94 . .
2. FCC fax M 800·0 or 11,10.9'

Dear Sin,

The llussian Administration ha.s studied your fax (ref. 2) and. infonm you of the
~~~~. ,

1. In un;' fax you L'"1tetprct p.. 3 af the Swnmary !UQ)r; repr~i:nl completion of
coorcJi.~icn betwnen OLONASS·M and Hl!LEO-l, -2 1 ..4, ·5 as applicabic to
territories or Russia, USA and other countries.
Takm; into ac:ccunr 1M global nl.ture of the 'JSl: of GLONASS-M and HIBlEO-l, ·2,
--4. -S. we think it nee!S!1Ir)' 10 congder thJs problem in tenn.s of coordinnion between
thl Admirtistrauocu cfTelecemrnunicldons of the Russia..7l F'ederation and the USA.

1. W. qree to complete stqe.by-stqe coordination betw~cn GLONASS-M a..,ct
HIBL!O-l, ·2, ••~, -s netwOrks a.nd ber-N~el:1 OLONASS·M and radio utronomy
.scrvit~ sta1ions bujns on the foUowinl condlti<ltl,l:

I.) Present to 1anuary I, 1995:

• the sat&llite net'~orlc OLONAS·S·M may use the nomina~ frcc;uenci~ (CreC;Uency
channels) Ni .1.,..~12 and ]21 2~ Ind 24; nomina! !tequ&ncy ch.,uels 13, 14 ma 21
wUl be used lJnQer exceptional cir;umstanees. OLONASS welUtea to launch It trois
anti .mbse:quent !:tqes will be equipped with filters limitinS out-of-band err.iisions in
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the oand 1660-1670 MHz to the level -'238 dBW/m1/'HZ as speciJicd m
Re:ommendation ITU-R 769, which ensures incerfereiess operation of radio
ast:onomy serriec stations. !nciden~a11y the GlONASS-M frc~uencies in the 1.6
OHz blond 'wt be lS9'2.9S2~-1620.61 MHz;

• HIBLEO-l, ·2, -4. -S _ellite networlcs may use. the band 1620.61-1626.6 MHz,
ptovided the level o! Qut-of-band emissions of the Eart." traI"'.smit subscribe: St!ltio:l.S
in 1591.952S·16:'0.61 MHz ii limitld to -70 dBW/l MHz. -

b) Januarj' 1, 1999 to Januixy I, 2aO~.

• GLONASS·M satellite network may use the nominal' tnquencies (1hque..~cy
c:tunnel) )V; .7...+12; channel D will be used under CXl:cptional circumstances,
In::Ldentally, the OLONASS·M oecu,ied bandWidth in th' bar.d L6 GHz will be
~~52.9S25-1oj4.422' MHz;

• K!ELIO-l, -2, .41 -5 sat=llite network! may usc the bandwidth 1614.4-225-1626.5
~Hz provided the level of cut-of-band emissions of the. ear~ transmit subscnoer
Sl:iltior.s in l392.952:S-1014.421S MHz is limited to -70 dBW/l MHz.

c) Fram Jan1.l!IY -1. 200~ an~ further:

OLONASS·M satellite networks may use the nominal fre~uencies (frtqu!ncy channels)
NJ i ...+4j citumels +S and +6 (carriers 1604.812~ MHz ar.d. 1605.3150 MHz) will be
used .~nlY is techr:i:a.l channels durinS periods of ir&Settion into oroil and. tests), ~'i.e

slLulEtt being over the tc::rritory of the 'Russian Federation. The: OLONASS satellites to
be launched at this suge· with a. pUrlJOSe or protection of radio astrcnomy service
stations will be eo.1Jipped with filte:s reduciq ou~-of-band emissions in the ear.d
lS10.6-1613.S MHz to the level -231 dBW/m2/Hz u liven in the rru
R.ecommendation 769.

In th:.s we' the totAl OLONASS-M occIJ-picc! bandwi~th in the band 1.6 CHz will be
t592,9~2~ .. 1610.485 MHz;

• satellite n!'~worki HI!LEO-l, -2, -4, ..5 may use the bandwidth 1010.0-1626,S MRz
pNvided tht le"o'el of out-of-band emissions of the eart.h tnmmit subscriber statior.s
in the band lS92.9S~5-1010.0 MHz is limited to -70 ~BW/l MHz.

In case the American side aJr~es to th~ 5"tage~oy-sul= compl~tion. of c:oerdination
between HIBLEO-l. -2, -4» ·5 anr£ OL.ONASS-M and between GLONASS..M ar..d the
USA lildio :lstIOnamy selVie: stations under. the abo~ &aid conditions; the USA
Adminimatic·n, Qf Te!econununications shall 5~nd its official ac.lc..."'1owlcdgement to the
Ad.mi.nistra.tic1n of Telecommunications or the Russian Federation.

After that it .~ 'oe possibte to inform l"U R.B about ~he S-..age-by-sta.le completion of
coordination between the satellite networks HIBLEO-l, -'2, -4, -~ and satellit: network
GLO~ASS·M.

S· 1mcere.y yo\II'S,
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INTERNATIONAL TELECOMMUNICATION UNION

RADIOC OMMUNICATJON
STUDY GROUPS

Carr. 1 to
Document SG8D/SRG/5
4-6 March 1997
Original: Russian\English

Source: Circular Letter~ILCCE/40
Subject: Question ITU-R 210/8

Russian Federation
PROTECTION OF RECEIVERS IN THE R-'\DIONAVIGATION-SATELLITE

SERVICE SYSTEMS FROM INTERFERENCE PRODUCED BY EARTH STATIONS
1:'( MOBILE-SATELLITE SERVICE SYSTEMS

Introduction

Working P,nty 80's Sixth Meeting (Geneva. 29 October - 8 November ! 996) set
up a Special Rappor:wrs Group to assist in the preparation of a draft new
Rec:Jmmendation "Es5e:1:ial Techrcical Requirements of Mobile Eanh Stations for Non
GeostationJry Mobile-S2tellite Service in the Bands I - 3 GHz··. The Draft proposes
requirements for ~\i[obde Earth Stations (!\tiES) that affect interests of use:-s in t;le
Radionavigcuion-S,ltellite Service (R~SS) systems.

The Sixth Meeting also adopted Draft New Question "Spurious EL71isston Limits"
(Doc.8D/TEMPI! OCI(Rev.I» that incl udes, in particular, determination of practicJI
spurious emission lEvels that can be achieved by the ivfobile-Satellite Service in its various
bands. The studies of this Question should be conducted with appropriate regards of
requirements for M ES unwanted emissions defined in the discussed preliminary draft new
Recommendation.

The document presented by the Ru.ssian Federation deals with justification of
limitations required for MES operation and includes proposals for modification of the
preliminary draft new Recommendation.

1. Regulatory Provisions Related to Protection of the RNSS Systems

Systems in the Radionavigation Service including Radionavigation-Satellite Service
(RNSS) provide navigation support for aeronautical, maritime and land users and the
systems constitute one of the essential elements for ensuring safety of their traffic. The
lTV's Radio Regulc.tions (RR) provisions grant them specific protection from interference
emissions fr:Jffi statiJns of other services.

S~.I 0 (RR 953) sta~es that:

" Members recognize that the safety aspects of radionavigation and other safety
services require special measures to ensure their freedom from harmful
interference: it is necessary therefore to take this factor into account in the
assignment and use of freq uencies"

Since unwanted emissions produced by newly notified in the fTU stations of other
radioservices (MSS includ;"g) to which adj2.cent bands are allocated could have potential
of harmful interfelence to the RNSS systems which are already operate and were
previously notifiedH the ITV then it should be taken into consideration that subject to
S~.5 (RR 343) :

"The frequen,:y 2ssigned to a stJtion of a given service shall be separated from the
limits of the b<lnd a:locared to this service in SL:ch a way that, taking accour.t of
t"'''' f""''"''''''nc' '~"lr"": "'sS:,',",,,,,-I t1 :l S""lon n~ h"l··....,:I'j l'n r""'f""'''-c'' I'S c.... use,-l t'-,"' ~ '~'i -. '- f" Cl. l \...", 1-=" '- '-' \.. c. ".. I. C I "I .,,, .... • ~. ~. ~,,- " '-' ~

,(. L~~-.!



2

2. The Problems of Sharing between RNSS and MSS

WARC-92 allocated additional bands for MSS in certain frequency ranges.
Specifically, such allocations were made on a primary basis in the frequency band 1610
1626.5 MHz (Earth-to-space) in all the three Regions. At the time of those allocations in
the 1.6 GHz band two global satellite systems (GPS and GLONASS) were notified at the
lTD and operated within the framework of the RNSS. When the frequency bands were
allocated for the MSS the conditions for sharing between MESs and the RNSS receivers
had not been specified ultimately.

Due to a global nature of the RNSS and MSS systems as well as availability of
mobile users it i:; not practical to maintain coordination distances between them.
Employment of omnidirectional 3ntennas in the systems of those services excludes
interference sp3ti31 discrimination. Such a position resulted in requirement for working
out limitations and specifications on the MES operation in the frequency bands used by
the RNSS systems.

GPS and GLONASS systems now operating in the RNSS need protection from the
MESs emissions. 1: should be mentioned that GPS system receivers could be affected only
by MES unwanted emissions. In contrast, interference to the GLONASS receivers could
be produced both by basic (during co-frequency operation) and by unwanted (during
operation in unoverlapping frequency bands) MES emissions. Thus the problem of sharing
between the GLONASS system and the MSS systems is more pressing and only this system
will be discussed h~reafter .

3. Primary Directions of the GLONASS System Development

The GLOi\ASS system was registered at the lTD in 1988 and formatly brought
into regular opera:ion in 1993.

In 1988 th,~ Soviet Union made a proposal to the International Civil Aviation
Organization (lCA-O) offering an international applications of the GLONASS system
navigation sphere.

In March 1996 the 147-th Session of the ICAO Council decided to incorporate the
GLONASS system as part of the advanced international Global Navigation Satellite
System (GNSS).

Estimation:; undertaken by the ICAO experts (GNSS Panel) showed that only joint
operation of GLONASS and GPS systems within the GNSS could ensure high-precision
position-fixing with concurrent required integrity of the GNSS as essential provision for
flight safety.

In addition to application of the GLONASS system for aeronautical navigation it is
also planned for operation to ensure navigation of maritime and land mobile users. Now
Russian FederatiJn undertakes harmonization of standards being developed by the
International Maritime Radiotechnical Commission (RTC~I) at the International
Maritime Organi;:ation (IMO) to operate differential GLONASS and GPS systems for
maritime navigati In.

To provide electromagnetic compatibility of the GLONASS system in the 1.6 GHz
band with the Radioastronomy and Mobile-Satellite Services the GLONASS System
Frequency Plan i~ now under modification. The modification is to be undertaken in three
stages [I].

Dp to 1999 the GLONASS system will use operational channels labeled 0... 12 and
22...24. Channels labeled 13, 14 and 21 (carrier frequencies 1609.3 I 25 MHz, 1609.875 MHz
and 16 I 3.8125 MHz) will be used only on an exceptional basis. Besides, replacement
satellites will operate channels labeled (-7) ... (-1) (carrier frequencies from 1598.0625 MHz
to 1601.4375 MHz). The total band of operational frequencies used by the GLONASS
system at the stage will be 1597.5115 - I () IG.O II 1\1 Hz for Standard Accuracy Signal (SAS)
'1",-1 J "l)7 ll.:::l" - lA)f1 hi \d~--b fnr Precisinn).,ccuracv Si~nal (PAS).
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At the second stage (1999 - 2005) channels labeled 0... 12 will be used in the
GLONASS system. Channel labeled 13 (carrier frequency 1609.3125 MHz) will be used
only on ex.ceptional basis. Replacement satellite would also operate in channels labeled
(-7) ... (-!). The total band of operational frequencies used by the GLONASS system at the
stage will be 1597.5!!5 - 1609.26\ MHz for SAS-signal and 1592.9525 - 1613.86 MHz for
PAS-signa1.

After 2005 the GLONASS system will use channels labeled (-7) .. .4. Channels
labeled 5 and 6 (carrier frequencies 1604.~ 125 MHz and 1605.3750 MHz) would be used as
technical channels (for launch and tests) when satellites are over the Russian territory. The
total band of operational frequencies used by the GLONASS system at the stage will be
1597.5!l5 - 1604.761 MHz for SAS-signal and 1592.9525 - 1609.36 MHz for PAS-signal.

~ ~

Up to 2005 existed would be the overlapping of the frequency bands allocated to
the MSS systems and used by the GLONASS system (1610-1620.61 MHz up to 1999 and
1610-1613.86 MHz up to 2005) with probability of causing interference to GLONASS
receivers from primary MES emissions. After 2005 GLONASS receivers would be affected
by interference originated from unwanted MSS earth stations emissions in the course of
operation in unin:ersecting frequency bands. Thus requirements emerge to limit primary
and unwanted MES emissions for protecting GLONASS receivers.

4. Justification of Required limitations for iVIES emissions

4.1. Probahle Scenarios of Interference

To estimatl~ probable interference from MSS earth stations the following scenarios
of GL00lASS receivers operation by aeronautical, maritime and land users were
considered.

For Aeronalll ica! Uyers

Based on the GNSS concept the navigation support tasks would be solved at [2]:

• en-route :md pre-approach area flight;

• non-precision and categorized approach.

Table I
Specifications for Navigation Aids application

Flight stages to be supported by the GNSS Minimal References !
i

altitude, m

En-route flight 150 [31 i

Pre-approach zor.e fli~ht 150 f31 I
I

Approach and landing !
i

• non-precision 76.0 [4]
I

• categorized ( Category 1) 61.0 [4] I

Analysis of data shown in Table I results in identifying probable interference
scenarios emerging in the course of GNSS and MSS systems operation.

Scenario I

During an aircraft en-route flight at the minimal altitude MSS single users may stay
at a distance of up to \50 m from the aircraft (e.g.. when roads or small inhabited areas are
located directlylnder the aircraft path). In such a case the GLONASS receiver antenna

. - 1 --.1 L - I l~\ ..-JD : ..... \....,..... r1;'·~f"t;An ........ F" th~ ;ntPl'fpn:~nrp c::.iI..Jn:l1
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Scenario 2

When f1yinf; in an approach zone at the minimal altitude an aircraft may maneuver
(roll angle would be ± 25° and pitch angle would be -I °'" +5°). In such a case MSS single
users may stay at a distance of up to 150 m from the aircraft, The GLONASS user
terminal antenna ~ain in the direction to an Interference signal is 0 dB.

~ ~

Scenario 3

When an ai'craft performs a non-precision approach MSS single users may stay at a
distance of up to 75 m from the aircraft (e.g., when roads are directly below the
approaching aircraft path). The GLONASS user terminal antenna gain in the direction to
an interference sig1al is minus 6 dB.

Scenario 4

When an aircraft performs a categorized approach (Category I) MSS single users
may stay at a distance of up to 60 m from the aircraft (e.g., when roads are directly below
the approaching aircraft path). The GLONASS user terminal antenna gain in the direction
to an interference signal is minus 6 dB.

A probable: scenario could feature a MES operating aboard an aircraft navigating
by means of a GLONASS receiver. In such cases electromagnetic compatibility between
those devices sh Juld be related to intraobject compatibility of on-board avionics
equipment and tht~ present contribution does not consider such an interference scenario.

For iV!arilililf! Users

Estimation of probable interference from MESs to GLONASS receivers located in
maritime ships fE:atures a scenario when a MSS earth station operates aboard a ship
navigating with a GLONASS receiver. It was assumed that distance between the
GLONASS receiver antenna installed at a mast and the MSS user on the ship deck was 50
meters. The GLONASS user terminal antenna gain in the direction to an interference
signal is minus 6 clB.

For Land US'ers

For GLONASS land users an interference scenario assumed a car-based
GLONASS recei'fer affected by a MES transmitting from another car moving in parallel.
The assumed dis ~ance between the GLONASS receiver antenna and the MES was 100
meters. The GLONASS user terminal antenna gain in the direction to an interference
signal is 0 dB.

4.2. Justification of Limitations on MES Primary Emissions in the GLONASS band

The frequt=ncy bands 1610 - \620.6\ MHz (up to 1999) and 1610 - 1613.86 MHz
(up to 2005) will be used by the GLONASS system on the primary basis to support
aeronautical users subject to S5.366 (RR Ng 732). Therefore justification of limitations on
the MES primar:r emissions in the frequency band 1610 - 1626.5 MHz was conducted in
relation to interference scenarios for aeronautical users.

When estimating CII protection ratio deficit for the GLONASS receivers the
Globalstar (CDrvlA) and Iridium (TDMA) terminals were used as typical MESs. Table 2
shows assumptions for the above scenarios of interference produced by MESs tnto
GLONASS aer01autical receivers.

The protection ratio deficit Def1e/!) estimation for GLONASS receivers was as
follows:
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t. CII ratio at the input (front end) of the GLONASS navigation receiver was
calculated as:

CII = Prnll1 - G(8) - Pi - G + L - N - K,

where

K - a factor of relation between signal and interference frequency bands:

K =10 * Ig(Bw/B;). for B; > Bw,

K = a for Bi ~ Bw.

2. The deCeit of protection ratio for the GLONASS receiver was calculated as :

Def<c/l) = (CII)per - CII.

The results are shown in Table 3.

Table 2

Assumptions used for estimating the interference levels to navigation receivers of the
GLONASS aeronautical users

I I Parameter Scenarios of interference toI ParameterI

IMinimum level of the GLONASS satellite

symbol aeronautical users
I 2 3 4

Pmin -161
signal at the navigation receiver input.
dBW
Permitted CII level at the navigation (C/I) per -15 (-25)
receiver input fOI SAS (PAS). dB
Antenna gain for the GLONASS G(8) -6 0 -6 -6
navigation recei\ler in the direction of
interference sour~e. dB
Average path losses between the
GLONASS receiver antenna and L 80 80 74 72 I

interference sources. dB
I

Factor of multiple interference sources. dB N 0
Globalstar/Iridil.lm transmitting earth Pi -2.0 I 5.0
station power. d BW
GlobalstarlIridium MES antenna :.rain. dB Gi -1.0/1.0 i
GLONASS sign:ll bandwidth for Bw J022 (10220) i

SAS(PAS). kHz
GlobalstarlIridium interference signal Bi 1230/31.5
bandwidth. kHz

Table 3

Calculations results of (De!lcl\l) at the input of GLONASS aeronautical user receiver for
SAS (PAS), dB

Interferin a Interference scenarios for aeronautical users0

system
1 2 3 4

Iridium 66 72 72 74
(56) (62) (62) (64)

Globalstar 56.2 62.2
I

62.2 64.2 I
I
I

I It"""'" I,,,,:!, { ,,~\ ( -\ -\\ I
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Analysis of results presented in Table 3 shows that in case of co-frequency
operation the level of interference produced by MSS enrth stations at the receiver input
would significantly exceed the permitted level.

Due to thai it would be appropriate to put MSS systems into operation in the
frequency band ISI0-\626.5 MHz with relevant regards to the modifications of the
GLONASS System Frequency Plan and operational lifetime of the developed navigation
receivers (\ 0 years).

Based on actual amplitude-frequency characteristics of the GLONASS receivers
(orthogonality coefflcient = 1.3 for -40 dB level) the additional protection band is required
between the frequency bands used by GLONASS receivers and MSS transmitters.

Based on the above the MES should not operate in the following frequency bands:
• 1610.0 - 1623.0 Mfu - up to 1999:
• 1610.0-1615.0Mfu -from 1999 to 2008.

The above limitations should be observed in-line with shown below values for
unwanted emissions of the MSS earth stations out of operational frequency band.

4.3. Justification of Limitations on lYlES Unwanted Emissions in the GLONASS band

Justification of limitations on the MES unwanted emissions in the GLONASS
frequency baed the above interference scenarios for all user types were used. Permitted
value of e.i.r.p. for MES unwanted emissions was estimated using the following
formula:

W =Pmill - (C I I) per - G(e) + L - N.

Assumptions and calculation results are presented in Table 4.

Table 4

Calculation of permitted levels for unwanted emissions produced by the MSS transmitting
earth stations

Scenarios of interference
Pa:'ameter Parameter to various users

symbol
For aeronautical For For

I 2 3 4 maritime land

Minimum level of the GLONASS
satellite signal at the navigation Pmin - 161 I

receiver input. dBW
Permitted CII ratio specified for the
receiver in I MHz bandwidth. (C/I) per -15
dBWIMHz
Antenna gain fer the GLONASS

G(8) -6 0 -6 -6 -6 0
navigation recei vel' in the direction of
interference SOUI'ce, dB
Average path losses between the
GLONASS recEiver antenna and L 80 80 74 72 70.5 76.5
interference sources. dB
Factor of multiple interference
sources, dB N 0

Permitted value for e.i.r.p. of the MSS
transmitters um__ anted emissions in \ W -60 -69 -66 -68 -69 -69.5
i'vIHz bandwidth. dBWIMHz I

I
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Thus taking into account a staged modification of the GLONASS Frequency Pbn
and GLON ASS I ece~ver operational lifetime the maximum possible level of \irES
unwanted emissions in the GLONASS band should not exceed:

minus 70 dBW in 1 MHz in the band 1592.9525 - 1620.61 MHz up to 1999;

in the band 1592.9525 - !6I3.86 MHz from 1999 to 2008;

in the band 1592.9525 - 1609.36 MHz after 2008.

Conclusions

I. The GlONASS system usage in the Radionavigation-Satellite Service and
specifically in the advanced international Global Navigation Satellite System (GNSS) for
navigation support of aircraft and maritime ships as well as for land vehicle position-fixing
stipulates the req Jirements for comprehensive search and universal implementation of
arrangements for protecting the GLONASS users from interference produced by other
radioservices.

2. Use oftbe frequency band 1610-1626.5 MGz by terminals MES should be carried
out in view of pre tection GLONASS receivers. Therefore the MES should not operate in
the following freqJency bands:

• 1610.0 - 1623.0 MHz - up to 1999;
• 1610.0-1615.0MHz -from [999 to 2008.

3. The maximum possible level of MES unwanted emissions in the GLONASS band
should not exceed:

minus 70 dBW in 1 MHz in the band 1592.9525 - [620.61 MHz up to 1999;

in the band 1592.9525 - 1613.86 MHz from \999 to 2008;

in the band 1592.9525 - 1609.36 MHz after 2008.

It is worth mentioning that the interference scenarios discussed in the contribution
deal with probability of interference to GLONASS receivers from single sources. It is
obvious that rea situations would feature the factor for interference sources (N) that
would differ from O.

4. Based on the above it is proposed to modify Annexes I. 2a and 2 b of the PDNR
"Essential Technical Requirements of Mobile Earth Stations for Non-Geostationary
Mobile-Satellite Service in the Bands 1 - 3 GHz ". The proposed wording is presented in
the Supplement to the present contribution.
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SUPPLEMENT

Proposals :~or modifications to the Preliminary Draft New Recommendation
"Essential Technical Requirements of Mobile Earth Stations for Global Non-Geostationary Mobile

Satellite Service in the Bands 1 - 3 GHz"

(Doc.8D/TEMP/144-E)
Modifications to Annex 1

ANNEX 1
Essential Technical Requirements of MES for Global NGSO MSS

Systems in the bands 1 - 3 GHz

This Annex contains essential technical requirements for MES terminals of global NGSO MSS systems
operating in the bands 1 - 3 GHz. The tables on the following pages of this Anne}( summarize the
maximum um~'anted em ission requirements for such terminals. In addition to these unvt'anted emission
requirements there is an additional requirement for automatic shut off features of MEg terminals '""hich
t57

These requirements are:
a) restrictions on operation in the frequencv band 1610 - 1626.5 MHz up to 2008;
b) requirements for the MSS terminals unwanted emissions specified in the below tables:
c) requirements for automatic shut-off features of MSS terminals.

Restrictions on operation in the freguencv band 1610 - 1626.5 MHz:

The frequencv band 1610-1626.5 MHz should be used by MES terminals ensuring required protection
of GLONASS receivers. Therefore the MES should not operate in the following frequency bands:

• 1610.0 - 162:1.0 MHz - up to 1999:
• 1610.0 - 161:;.0 MHz - from 1999 to 2008.

Automatic Shut-off Fl~atures: The MES shall include a means of identifying whether there is a
malfunctioning processor or other fault in its operation and be capable of automatically shutting down
transmissions in the ca~;e of an identified malfunction no later than one second after a malfunction has
been identified.

Throughout this Recommendation, various terms, which are defined in the Radio regulations are used.
In addition to these terms there is an additional essential term which must be defined as follows:

Nominated bandwid6 (B n): The Bn of the Mobile earth station (MES) radio frequency transmission is
wide enough to encom ?ass all spectral elements of the transmission which have a level greater than the
specified levels of unwanted emissions. The Bn is defined relative to the MES actual carrier frequency

t
Bn is the width of the frequency interval (fe -a, fe +b), where a and b, which shall be specified by the
terminal manufacturer, may vary with fe .

The frequency interval (fe -a, fe +b) shall not encompass more than either:

i) when a = b, 4 nominal carrier frequencies for narrow-band systems;

ii) when a::: b, 1 nominal carrier frequency for narrow-band systems; or

iii) 1 nominal cacier frequency for wide-band systems.

The frequency interval (fe -a, fe +b) shall be \vithin the assigned band of the MES.
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TABLE Al

Maximum unwanted emissions outside the band 1 610 to 1626.5 MHz
and the band 1 626.5 to 1 628.5 MHz (NOTE 2)

Frequency Carrier-on

(MHz) e.i.r.p. Measurement
(dBW) Bandwidth

0.1 - 30 - 66 10 kHz
30 - 1000 - 66 100 kHz

1 000 . 1 559 -60 1 MHz
(NOTE 3bis)

1 559 - 1 573.42 [TBD] 1 MHz
(NOTE 3bis)
~OTE4)

1 573.42 - 1 577.42 -70 1 MHz
(NOTE 3)

1 577.42 - 1 590 [TBD] 1 MHz
(NOTE Jbis)

(NOTE 4)

~ 1 600 [TED] 1 MHz
-l-4OO- 1 605] (VOTE 3bis)

(NOTE 5)(}fOTE 6) (>:OTE 7)
()~OTE g)

~ 1 610] [TED] 1 MHz
tMG~ G<OTE 1)

()~OTE 7)
1590 - 1610 -70 1 MHz

1 610 - 1 626.5 N/A N/A
f...lNOTE 2.1j-

- 1 626.5 - 1 628.5 N/A N/A
1628.:; - 1631.5 -60 30 kHz
1 631.5 - 1 636.5 -60 : 100 kHz
1 636.5 - 1 646.5 - 60 300 kHz
1 646.5 -1666,S - 60 1 MHz
1666.5 - 2200 -60 I 3 MHz
2200-12750 -60 3 MHz

[NOTE 1: .\ range of values of 69 to 19 dE(W/30 kHz), linearly
interpolated in dIW,r YS. frequenc)', ',','US proposed for this frequency range.}
[NOTE 1: L40bile earth stations :::11a1: operate in the frequency band 1 €j10
1 626.5 MFz, taking into aCCOllRt the modification of the GLONASS
frequency plan, such as:
before 1 99~ 1 620.6 to 1 61 6.5 MHz;
from 1 999 2005 1 614.4225 to 1 626.5 MHz;
from 2005 1 610. to 1 626.5 ~rHz]

[Maximum level of ),4ES um,,'anted emissions shall not exceed 70
dBW/MHz in the GPS and GLO?-.J.\SS bands]
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NOTE 2: With the purposes of GLONASS svstem receivers protection:
i) the MES should not operate in the following frequency bands:

• 1610.0 -1623.0 MHz - up to 1999;
• 161'}0 - 1615.0 MHz - from 1999 to 2008.

ii) The maXlTIlUm possible level of MES unwanted emlSSlOns should not
exceed minus 70 dBW in 1 MHz in the following bands~

• 1610.0 - 1620.61 MHz up to 1999;
• 1610.0 - 1613.86 MHz from 1999 to 2008:

NOTE 3: Averaged over 20 mS
NOTE 3bis: [Average]. Measurement time to be determined.
NOTE 4: The value in this frequency range is bounded by the range -60 to -
70.
NOTE 5: ThE band split sho't'.-n in this table comes from ETSI document
ETS ]00733
NOTE €i: ThE! Russian federation Administration expressed a preference to
have these frequency bands combined.
NOTE 7: The Russian federation Administration stated that it will require a
value of [ 70 dB(W/)4Hz)] in the band 1 590 1 610 for the protection of the

I§sisteffi, ""less otherwise agreed.
NOTE g: The US .\dministration is presently considering emission limits (in
dBW,'MHz) nnging from 70 to 51 from the MSS community and 70 from
the aeronautical community.

Specification

The maximum e.i.r.p. ofthe unwanted emissions inside the band 1 610.0 to 1 626.5 MHz and the band
1 626.5 to 1 628.5 MHz from MESs operating within the band 1 610,0 to 1 626.5 MHz shall not exceed
the limits in tables AI, 1\2 or A3, as applicable. For non-continuous signals, the measurement shall be
performed over the active part of the burst.

TABLE A2
Maximum unwanted emissions within the allocated band 1 610.0 to 1 626.5 MHz and the band
- 1 626.5 to 1 628.5 MHz of iviES operating such that the nominated bandwidth is entirely or

partially containt:d in the frequency band 1 618.25 to 1 626.5 MHz (NOTE 4) (NOTE 5)

Frequency Offset Carrier-on
(NOTE 1)

e.i.r.p. Measurement
(NOTE 3) bandwidth

(kHz) (dB\V) (kHz)
(NOTE 2)

oto 160 - 35 30
160 to 225 - 3S to - 38.5 30
225 to 65(' - 38.5 to - 45 30

650 to I 365 - 45 30
1 365 to 1 8DO - 53 to - 56 30

1 800 to 16 SOO - 56 30
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NOTE 1: Frequency offset is determined from:
i) the nearest edge of the nominated bandwidth of the nominal carrier closest to the

MSS system operating in another assigned band within the band 1 610 to
1 626.5 MHz The frequency offset is measured in the direction of the adjacent MSS
system;

ii) the upper edge of the nominated bandwidth of the carrier under test for emissions
within the band 1 626.5 to 1 628.5 MHz.

NOTE 2: Theneasurement bandwidth used may be 3 kHz if the unwanted e.i.r.p.
limits are reduced c::mespondingly.
NOTE 3: Linearly interpolated in dB W vs frequency offset.
NOTE 4: The MES shall include means of inhibiting transmissions when necessary to
protect the Radio Astronomy Service in the 1 610.6 - 1 613.8 MHz band from emissions
produced by the MES.
NOTE 5: With the Durposes of GLONASS svstem receivers protection:
i) the MES should not operate in the frequencv band 1618.25-1623.0 MHz up to 1999:
ii) The maximum possible level of MES unwanted emissions should not exceed minus 70

dBW in 1 MHz in the following bands~

• 1610.0 - 1620.61 MHz up to 1999:
• 1610.0-1613.86MHzfrom 1999to2008:

TABLE A3

Maximum unwanted tmissions within the allocated band 1 610.0 to 1 626.5 MHz and the band 1
626.5 to 1 628.5 MHz of MES operating such that the nominated bandwidth is entirely contained

in the frequency band 1 610.0 to 1 618.25 MHz (NOTE 5)

Frequency Offset Carrier-on
(NOTE n

e.Lr.p. Measurement
(NOTE 3) bandwidth

(kHz) (dBW) (kHz)
(NOTE 2)

oto 160 - 32 30

160 to 2300 -32to-56 30

2300 to 16 sao - 56 30

NOTE 1: Frequency offset is determined from:
i) the near~st edge of the nominated bandwidth of the nominal carrier closest to the

MSS system operating in another assigned band within the band 1 610 to 1 626.5
MHz The frequency offset is measured in the direction of the adjacent MSS

system;
ii) the upper edge of the nominated bandwidth of the carrier under test for emissions

within the band 1 626.5 to 1 628.5 MHz.
NOTE 2: The measurement bandwidth used may be 3 kHz if the unwanted e.i.r.p.
limits are reduci~d correspondingly.
NOTE 3: Linearly interpolated in dBW vs frequency offset.
NOTE 4: The MES shall include means of inhibiting transmissions when necessary
to protect the Radio Astronomy Service in the 1 610.6 - 1613.8 MHz band from


